New evidence of premature oxidative DNA damage: mitochondrial DNA deletion in gingival tissue of patients with periodontitis.
Overproduction of reactive oxygen species (ROS) causes increased oxidative stress in gingival tissue. It has been generally accepted that increased oxidative stress might contribute to additional damage of lipids, proteins, and DNA molecules. The mitochondrial DNA (mtDNA) mutation is a superb biomarker of oxidative damage. The aim of the present study was to investigate the mtDNA deletions in the gingival tissue of patients with periodontitis and to explain the correlations between mtDNA deletion in gingival tissue and clinical parameters of periodontitis and age. Gingival tissue and blood samples were collected from 30 patients with chronic periodontitis (CP group) and 30 healthy control subjects (H group). To determine the clinical condition of each subject, the plaque index, gingival index, clinical attachment level, and probing depth were measured. Using the polymerase chain reaction (PCR) method, we examined the 7.4- and 5-kbp mtDNA deletions in tissue and blood samples. Three different pairs of PCR primers were used in this study. In this study, we did not detect any deletions in blood DNA samples in either the CP or H group. Also, the 7.4-kbp mtDNA deletion was not detected in gingival tissues of subjects. However, the 5-kbp mtDNA deletion was detected in 24 of the 30 subjects (80%) in the CP group and was not detected in the H group (0%). Significant correlations were found between the occurrence of the 5-kbp mtDNA deletion and all clinical parameters (P <0.01). A similar correlation was found between the occurrence of the 5-kbp mtDNA deletion and age (P <0.05). The overproduction of ROS by activated polymorphonuclear leukocytes in chronic inflammation may lead to premature oxidative damage of the mtDNA. In this study, the occurrence of the 5-kbp mtDNA deletion in 24 periodontitis subjects may be evidence of premature oxidative DNA damage.